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The recently reported measurements from KamLAND reactor experiment [1] conrmed
the large mixing angle (LMA) solution to be the unique oscillation solution to the solar
neutrino problem at 4:7  level [2, 3, 4]. The global analysis including Solar + KamLAND





















The allowed regions at 3 level based on a global t including SK + Solar + CHOOZ for


























There have been a few SO(10) models constructed aiming to accommodate the observed
neutrino masses and mixing angles (see for example, [6, 7, 8]). By far, the LMA solution is
the most diÆcult to obtain. Most of the models in the literature assume the mass matrices
\lopsided". In our model based on SUSY SO(10)SU(2) [6, 7] (referred to \CM" herein),
we consider symmetric mass matrices which are resulting from the left-right symmetric
breaking of SO(10) and the breaking of family symmetry SU(2). Previously, we studied the
parameter space for the LOW and VO solutions to the solar neutrino problem in our model.
In view of the KamLAND result, we re-analyze our model and nd the parameter space for
the LMA solution.
The details of our model based on SO(10)SU(2)
F
are contained in CM. The following




















charges. The Higgs elds which break SO(10) and give rise to mass matrices upon acquiring
2
VEV's are
























Higgs representations 10 and 126 give rise to Yukawa couplings to the matter elds which are
symmetric under the interchange of family indices. SO(10) is broken through the left-right
symmetry breaking chain














 ! SU(3)  U(1)
EM
(9)
The SU(2) family symmetry [9] is broken in two steps and the mass hierarchy is produced








where M is the UV-cuto of the eective theory above which the family symmetry is exact,
and M and 
0
M are the VEV's accompanying the avon elds given by

















The various aspects of VEV's of Higgs and avon elds are given in CM.











































































































































































































































































































































































































. Here the superscripts += =0 refer to the sign of the hypercharge. It is





. This is due to the CG coeÆcients associated with 126; as a consequence, we
obtain the phenomenologically viable Georgi-Jarlskog relation. We then parameterize the












































This is one of the ve sets of symmetric texture combinations (labeled set (v)) proposed by
Ramond, Roberts and Ross [10].
We use the following inputs at M
Z
= 91:187 GeV [11, 12]:
m
u


















= 0:485 MeV (0:486847)
m

= 103 MeV (102:75)
m

= 1:744 GeV (1:7467)
jV
us
j = 0:222(0:219   0:224)
jV
ub
j = 0:0039(0:002   0:005)
jV
cb
j = 0:036(0:036   0:046)
where the values extrapolated from experimental data are given inside the parentheses.






a = 0:00246; b = 3:50 10
 3
c = 0:0320; d = 0:650
 = 0:110
e = 4:03  10
 3
; f = 0:0195








the one-loop renormalization group equations for the MSSM spectrum with three right-















j and maximal mixing in the atmospheric sector, the up-type mass texture leads
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We then solve the two-loop RGE's for the MSSM spectrum down to the SUSY breaking








) to the weak
scale, M
Z







































) = (0:01696; 0:03371; 0:1214  0:0031). The predictions at the weak scale
M
Z
for the charged fermion masses, CKM matrix elements and strengths of CP violation,
















as input parameters, we determine t = 0:35 and M
R













). We obtain the










) = (0:00363; 0:00926; 0:0535) eV (22)












































































































To our precision, the atmospheric mixing angle is maximal, while the solar angle is within























rst proposed in [6] in which the elements in (23) block are taken to have equal strengths







0 1 1 + t
n









This modication is needed in order to accommodate a large, but non-maximal solar angle
in the so-called \light side" region (0 <  < =4) [13]. We nd that it is possible to obtain
the LMA solution at 3 level with n ranging from 1 to 2. To obtain the LMA solution










for dierent values of n is plotted in Fig. [1]. The prediction of



















) = (0:490; 2:29) (27)





, the matrix element for the neutrinoless double  decay can be calculated and
is given by j < m > j = 2:22  10
 3







) = (1:72  10
7
; 2:44  10
9
; 5:94  10
12
)GeV . As in the case of LOW and
VO solutions in our model [7], the amount of baryogenesis due to the decay of heavy right-











































































line corresponds to the lower bound m
2





. So a generic viable prediction of the
texture given in Eq. [26] is in the region bounded by the dotted line and the dotted-short-dashed
line.




value is 0:022, in
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